ABSTRACT
INTRODUCTION
The Down Syndrome (DS) is an anomaly caused by chromosomal abnormalities and is associated with mental retardation, being the most common genetic cause of disability in development 1, 2 . The carrier of DS possesses a series of proper genotypic manifestations, where they may be related to its health. Among the main characteristics are: congenital heart disease; hearing and vision problems; alterations in the cervical spine; thyroid disorders; neurological problems; obesity; precocious aging; fl attened occiput; short and thick neck; alterations in dermatoglyphs; and generalized muscular hypotonia . These values cause concern to the scientifi c community that investigates such incidents through researches, among these the observation of anthropometry, muscle strength and dermatoglyphics 3,7,8,9,10,11,12,13,14,15, 16 . The prevalence of overweight and obesity made essential the verifi cation and analysis of the anthropometric measurements in individuals carriers of DS
17
, as well as the impairment of the stature and body mass index (BMI). These manifestations may represent defi cit in body development of these individuals, predominant factor for the investigation of these changes and immediate intervention 18, 19 . The muscular hypotonia and laxity of ligaments are factors that infl uence the impairment of muscle strength of the DS carriers, harming the propagation of strength during the execution of movements performed by muscles and articulations 11, 20 . The use of the assessment of palmar prehension strength is considered a good indicator of the strength of an individual and is also used in tests of physical aptitude 9,11,12, 13 . In Down syndrome, the analysis of dermatoglyphs is often used as an instrument in the characterization of the syndrome, that is, through the fi ngerprints (dermatoglyphics) it is possible to identify the genetic predispositions of the individuals and some of its hereditary characteristics 21 . When performing searches in the literature, no researches were identifi ed that gathered information about the anthropometric, muscle strength and dermatoglyphic characteristics between males and females of carriers of Down Syndrome.
Thus, the objective of this study was to compare the anthropometric, strength of palmar prehension and dermatoglyphic characteristics between the sexes, male and female, of carriers of Down Syndrome in the city of João Pessoa -Paraíba -Brazil, users of the Foundation Integrated Support Center to the Disabled -FUNAD.
MATERIALS AND METHODS
The methodological development of this study was comparative and transversal, and the universe composed of carriers of Down Syndrome who were duly registered in the Foundation Integrated Support Center to the Disabled -FUNAD -João Pessoa -PB -Brazil. Were evaluated 30 individuals, corresponding to 36.1% of the population, aged 10 to 30 years-old, where: male (n = 18) and female (n = 12).
The 
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. After the data collection of the maximum isometric grip strength (palmar prehension), it was calculated the relative strength, by dividing the result of muscle strength by the body mass of the individual.
In the collection of fi ngerprints it was used the dermatoglyphic protocol proposed by Cummins & Midlo
21
. After the collections, the fi ngerprints were divided into three types of basic designs where these are different according to presence or absence of deltas (triradiate).
The Delta is the triangular area formed by three systems of lines that curve in the opposite direction, leaving a blank space, triangular, with or without reference. Considered therefore as a result of the formation of the nucleus, the delta is the area between the point of divergence of guidelined lines and nuclear system 
c, d) and axials (t, t', t'')
Source: 33 its skin ridges go through in transversal way the digital surface (Image 1); the loop "L", which is characterized by the presence of the design of a delta (Image 2); and the whorl "W", distinct by the presence of designs of two deltas (Image 3). It was also identifi ed the key standardized indices of fi ngerprints that correspond to the sum of the total number of lines (SQTL) and the sum of the total number of lines in the 10 fi ngers of the hands (D10). The amount of skin ridges in the design, represents the quantitative characteristic. As for the D10 it is the sum of the designs of the 10 fi ngers of the hands. This index can be measured through the result of the formula: D10 = L + 2 ( W).
To identify the genetic pattern of the palmar complexes of the evaluated individuals (Image 4) it was used the protocol of Montenegro 32, 33 , which identifi es the six areas of confi guration from the palm of the hand, which are characterized as Tenaris area, the hypothenar and interdigitals I, II, III and IV. These interdigital areas are almost always bounded by four triradiate digitals, indicated by the letter a, b, c, d, which are located beneath the metacarpophalangeal fl exion folds in correspondence with the index, middle, annualry and little fi ngers 32,33 (Image 4). For the respective study were analyzed the variables: at-d angle -is the measure of the angle with the vertex in "t" and sides passing through the "a" and "d" triradiates; d-a-t angle -is the measure of the angle with the vertex in "a" and sides passing through the "a" and "t" triradiates; a-d-t angle -is the measure of the angle with the vertex in "d" and sides passing through the "a" and "t" triradiates (Image 5).
After identifi cation of the angles, it was performed the determination of the palmar index, according to Kumbnani
34
. The determination of the index of transversality, where each digital triradiate consists of a guideline, is initiated To identify this index were performed the following procedures: follow up with a fi ne pencil the trajectory of the LPP; if it was interrupted, it continued in the same direction after the break. Were used the terminations from the main lines a and d, which defi ned the bigger or smaller transversality of the dermatoglyphic systems in the palm of the hand, as their ends are numbered for identifi cation of terminations of main lines.
The palmar index is the indicator of the degree of transversality (Image 7) which is characterized by the sum of the numeric values relating to the terminations of main lines.
It was also identifi ed the presence of the Simian line on the hands. This is a single palmar fold (across the palm), compared with both normal folds.
It was performed the Shapiro-Wilk test to analyze the distribution of data about the normality. In this case, the results related to anthropometry and muscle strength were characterized as non-parametric. As for the dermatoglyphic variables they were classifi ed as parametric. Thus, for data of non-parametric variables, it was applied the Mann-Whitney test in order to assess the similarities between the two series by the degree of intersection of ranks (positions). In the parametric results, it was applied the "t" test of Student for independent samples, which verifi ed that the assumptions of the averages from the groups were equal 35, 36 . All these procedures were treated with a signifi cance level of p <0.05.
RESULTS
When observed the values of the measures of central tendency and its derivatives, as well as the ranks regarding age and anthropometry of the groups, it was observed that the male group was composed of older individuals and that the values of body mass, height, abdominal circumference and BMI were also higher, where the latter showed that the male group was found with a higher likelihood of developing diseases
37
. However, no signifi cant differences were identifi ed from these values between males and females (Table 1) .
When observed the values of strength in the female group, it was verifi ed that there was an equal level of strength between the right and left hands, both in absolute and in relative strength. As for the male group, it was observed that the right hand got a lower absolute value of strength. However, when these results were converted to relative values, the left hand obtained lower rates than the Table 2 ).
In the results of the sum of the designs of the ten fi ngers of the hands (D10), approximate results were observed between the male and female group. The average of these values indicates that there was a low incidence of the design from the whorl type in fi ngerprints, since the greater the amount of whorls in fi ngers, the greater the D10, it can reach its maximum value (D10 = 20). As for SQTL, it was verifi ed the existence of a greater number of lines in the male group. However, no signifi cant differences were identifi ed from the values of D10 and SQTL between male and female groups (Table 3) .
When it is observed the digital pictures (A, L, W), it is perceived the predominance of the L design in the fi ngers of both hands. It is also observed that in the male group the presence of designs A and V are higher than in the female group; while the presence of L design is superior in the female group. However, no signifi cant differences were found between genders with regard to these designs ( Table 4) .
As for the behavior of the quantity of lines of the hands' fi ngers, it was observed the presence of similar values in fi nger 3, both from the male group as in females. In the left hand of both genders it occurred the same behavior on the increase and decrease of the lines of the fi nger 1 to fi nger 5, with the exception of the fi nger 4 and 5 from men that remained at a plateau. In the right hand occurred the diminishing of lines of the fi nger 1 to fi nger 5 in both hands, but this behavior was not similar between genders. It was also verifi ed a greater number of lines in the male group in all fi ngers of both hands, except in fi nger 3 of the right hand (Image 1).
While presenting results obtained through the dermatoglyphic the method, it is observed a predominance of L design from the ulnar type. This characteristic is verifi ed mostly in fi ngers 2 and 3, in both men and women, and in both hands (Table 5 ).
In the verifi cation of the measures of the angles from the vertices DTA, DAT and ADT of the right and left hands of males and females, these values showed these manifestations due to the presence of a triradiate (t) located distally on the palms of the hands. However, no signifi cant differences were found between the angles of male and female groups (Table 6) .
At the transversality from the "A" and "D" triradiates of the hands were verifi ed higher values in the male group in both hands, but have not found signifi cant differences between the genders in these indices (Table 7) . The presence of Simian line was verifi ed with more frequently in the male group and a greater presence in the right hand of both sexes (Table 8) .
Image 8 -Simian Line and its fi ngerprint

Source: Rodrigues L (2004)
DISCUSSION
Myrelid et al. 18 studied anthropometric measurements in carriers of Down's syndrome and verifi ed that despite the delay of growth, the difference in height between the sexes is the same as that found in healthy subjects. Even if the puberty is presented as early, the letters showed that individuals with DS have a diminished pubertal growth rate. These results confi rm the fi ndings of Roche 19 , which found no differences in the degree of defi cit in development between the sexes in their sample.
Silva et al. 38 evaluated 104 individuals from DS on the body composition, according to sex and age, where there were no signifi cant differences found concerning BMI between different age groups and genders.
To observe some studies
39,40,41,42
, it was possible to identify that the carriers of DS have some body segments compromised in relation to the development of their anthropometric characteristics, as their stature. As for the body mass, no signifi cant differences are found for normal children.
When performing a research of individuals with DS and autism, Shabayek 43 verifi ed in their anthropometric characteristics that there was an increase in body mass of men in accordance with increasing age, except from 14 to 18 years-old, while in women there was dispersion in body mass between the ages. It was also observed that men showed a stature higher than that of women at all ages, in the group of patients with DS. However, were lower than other groups. In relation to BMI, the incidence of obesity was higher in the female group of individuals with DS and the group of autistic males. The fi ndings of the referred research differ from the results of the research from Shabayek 43 , since it was identifi ed that the values of body mass and BMI of the male group were superior to women. This fact can be justifi ed because obesity is more present in women in the adult stage
38
, diverging from the age found in this research. As for height, the results confi rm the values described of the studies previously cited, which showed that men showed higher values.
When observing the results found in the anthropometric variables of this study, it was verifi ed that there were no signifi cant differences between the male and female group. These fi ndings remained the same behavior of some studies 18,19,38,43 , which also made comparisons between the sexes. These similarities may be justifi ed by the fact that these individuals carry with themselves a series of specifi c phenotypic and genotypic manifestations, where they Absence  MED1  83%  0%  17%  58%  8%  25%  MED2  94%  0%  6%  83%  17%  0%  MED3  94%  0%  6%  83%  17%  0%  MED4  78%  0%  22%  67%  17%  17%  MED5  67%  11%  22%  58%  25%  8%  MDD1  94%  0%  6%  67%  17%  17%  MDD2  94%  0%  6%  83%  8%  8%  MDD3  94%  0%  6%  92%  8%  0%  MDD4  83%  0%  17%  67%  33%  0%  MDD5 72% 6% 22% 58% 33% 8% . These anthropometric characteristics continue to be confi rmed in other fi ndings in literature 7,44,45 , increasingly strengthening this peculiarity of the carriers of DS.
Regarding the strength of palmar prehension, were verifi ed signifi cant differences between males and females, both in absolute and in relative strength. This behavior is similar to the one from the studies described below.
In 2005, Barros & Godoy 8 in the Federal District, evaluated 56 subjects that were divided into two groups: Study group (GE; n = 28), carriers of the Trisomy 21; and the control group (CG, n = 28), normal subjects. They concluded that there was a predominance of strength of palmar prehension in men towards women in both groups. It was verifi ed a lack of signifi cant strength of palmar prehension of GE group compared to the GC group, and the results obtained should be considered as indicative of strength for capacitating of the manual function of the carrier of Trisomy 21. Similar behaviors were found by Godoy & Barros 46 . Several studies 10,47,48,49 report the superiority of the behavior of the levels of palmar prehension strength of men towards women, where these manifestations are observable, both in "normal" people as in the carriers of DS in different age groups.
It is worth mentioning that, according to the median values found in the age group of the referred study, it is perceived that the rates of strength can still be developed, since scholars, Bowen et al. 50 and Crosby et al. 51 , verifi ed in their researches that there is a gradual increase of strength from 18 to 39 years-old, and that the highest values for the strength of prehension are obtained in the age group between 20 and 40 years-old. , similar results regarding the predominance of the L ulnar design. Among these, it can be reported the research conducted by Masjkey et al. 52 , where they found a higher incidence of loops and lower indices of whorls in patients with DS, compared to the control group.
Some of these characteristics were verifi ed in other research developed by Rajangam et al. 15 , who verifi ed a higher incidence of ulnar loops in patients with DS.
Borbolla et al. 28 , when researched 220 DS Cuban patients, identifi ed an excess of ulnar loops in the second and third fi ngers of the hands and radial loops in the fourth and fi fth fi ngers of both hands. These values are similar with the ones from the referred study, since the presence of the loop was 94% in fi ngers 2 and 3 of males and 83% and 92% respectively in females. It was also identifi ed the emergence of a more distally located triradiate (t), which provided an increase in "atd" angle of more than 70º. The presence of the Simian line obtained a better diagnostic value than the Sydney line. Manifestations such as the presence of the Simian line were observed in this research, where it was found in 55% of the male group and in 42% from the female group.
When analyzing the dermatoglyphic characteristics, it was observed that the results found peculiar markers of the carriers of DS. It is perceived that there was no signifi cant difference between genders, both in the values of the fundamental standardized indices as in the designs of fi ngerprints.
These indices can be observed in the study by Qazi et al. 55 , which investigated the phenotypic similarities of DS patients of different racial origins and their dermatoglyphic characteristics, where the results showed similarities in the variables of the fi ngerprints and in some characteristics of palmar complexes.
In another study with 149 carriers of DS from Malaysia, when identifying the clinical characteristics and other systemic anomalies of these subjects, observed the incidence of the Simian line, both unilaterally as bilaterally 5 . This appearance was also found in the results of a study involving 15 patients with DS, where were also found signifi cant differences in angles (atd), and (adt) with the control group (normal) 52 . Characteristics such as the presence of Simian line in individuals with DS were verifi ed during a research that investigated spontaneously lost fetuses before birth 56 . Shiono & Azumi 57 noticed in their research that the use of Simian line has greater utility in identifying patients with DS than the line from Sydney, in the Japanese population.
The incidence of these dermatoglyphic characteristics were described in some studies
15,52,53,54
, which corroborate the signifi cant differences found between stated normal subjects and those carrying DS.
However, it is worth emphasizing that these dermatoglyphic peculiarities of the carriers of DS are not affected by ethnic infl uences, and that its applicability and its clinical value are of invaluable character to ensure a cytogenetic analysis with greater accuracy, together with the analysis of other clinical characteristics 15,28,52,54,58 . After analyzing the comparisons of the anthropometric, dermatoglyphic and strength of palmar prehension between males and females carriers of DS, it could be concluded that there were signifi cant differences in muscle strength variable, a behavior that, contrary to those presented in anthropometric and dermatoglyphic measurements. These manifestations can be considered as an indicative in the characterization of the carrier of Trisomy 21, since these results corroborate the fi ndings of the literature.
Regarding the recommendations, the researcher suggests that special attention be given to the anthropometric characteristics. To encourage the participation of people with DS in the practice of physical exercise programs in order to combat the sedentary lifestyle and the monitoring of a multidisciplinary team to achieve the necessary interventions and thereby reduce the potential risks related to health.
It is recommended that studies including a broader sample, allowing the creation of tables of classifi cations specifi c to the carriers of DS.
